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phyte infection but negative 48-h trichophytin skin test reac-
t ions. Mechanisms causing this mild degree of inflammation are 
unknown. Ongoing, nonimmune activation of complement 
through the alternative pathway could evoke such a low-grade 
inflammatory response in these patients. 
In summary, in this study we have shown that T. rubrum 
activates complement primarily by the alternative pathway. 
The status of the interaction between other dermatophytes and 
complement is not known. We suggest that complement may 
play a role in the inflammatory states seen in infections with T. 
rubrum and that this inflammation may play a role, although 
perhaps not the major one, in defense against this organism. 
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Photocontact hypersensitivity (PHS) to 3,3',4',5 te -
trachlorosalicylanilide (TCSA) can be induced in mice 
by using cyclophosphamide as an immunopotentiator. 
Only UV A (320-400 nm) radiation was required for both 
sensitization and elicitation of PHS. The reaction was 
successfully transferred to syngeneic mice by injecting 
them with lymph node cells from sensitized donors, a 
finding that demonstrates the immunologic nature o.f 
PHS. The presence of UVB (280-320 nm) radiation was 
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not necessary for sensitization and did not increase PHS 
beyond the levels observed with UV A radiation alone. 
Ultraviolet radiation in the UVB range (plus a small 
amount of UV A radiation) from FS40 sunlamps in the 
dose employed did not induce statistically significant 
PHS to TCSA, nor did it elicit a significant response in 
mice sensitized with TCSA plus UV A radiation. How-
ever, treatment of mice with UVB radiation at a distant 
site 6 days before sensitization suppressed the induction 
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T CSA: 3,3' ,4 ',5-tetrachlorosalicyfanilide 
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of PHS. This suppression appeared to be analogous to 
the systemic suppression of ordinary contact h yp ersen-
sitivity in mice by UVB radiation. 
Photocontact allergic dermatitis to various chemicals has 
been reported to occw· in humans. These substances include 
halogenated salicyla nilides [1 ,2], 4-chloro-2-hydroxybenzoic 
acid -N-n-butylamide (Jadit) [3,4], hexachlorophene [2], tri-
chlorocarbanilide [2,5,6], bithionol (6,7], 6-methylcoumarin 
[8], and musk ambrette [9,10], among others. The pathogenesis 
of this disorder appears to involve an immunologic response. 
However, ev idence for the involvemen t of the immune system 
in humans has been limi ted largely to positive photopatch test 
results in sensit ive subj ects (11 ,12]. 
Attempts have been made to develop a nimal models with 
which to study the mechanisms involved in photocontact al· 
lergic dermatitis [5,13-15]. Early work by Cripps and Enta 
demonstrated t hat guinea pigs could be sensit ized to 3,3',4',5-
tetrachlorosalicylanilide (TCSA) using a combination of UV A 
and UVB rad iation, but not using TCSA with UV A radiation 
alone [14]. The passive transfer of sensitivity to TCSA in guinea 
pigs using peri toneal exudate cells was described in one report 
[5]. T he requirement for UVB radiation in the induction of 
photocontact hypersensit ivity (PHS) in the guinea pig system 
is not clear. It has been proposed that UVB radiation enhances 
the induction of PHS by producing cuta neous da mage, thereby 
increasing percutaneous absorption of the photoallergen and 
stimulating the accumulation of serum proteins in the skin 
[16]. Horio [1 7] subsequently showed that the requirement for 
UVB radiation could be eliminated by pretreatment of guinea 
pigs wit h an irritant, sodium lauryl sulfate. More recently, 
Ichikawa, Armstrong, and Harber (18] reported that PHS to 
musk a mbrette and 6-methylcoumarin could be induced in 
guinea pigs using UV A radia t ion alone, provided that Freund's 
complete adjuvant was first injected into the skin at t he site of 
sensit ization. 
Murine models for PHS have recently been reported [19-
20]. Maguire and Kaidbey described a murine model for PHS 
in which systemic cyclophosphamide (CY) or intradermal Cor· 
ynebacterium paruwn is used as an immunopotentiator and the 
induction site is irradiated sequentially with UVB and UV A 
radiation [19]. We have used this model to examine the require-
ment for UVB radiation in the induction of PHS. Since expo-
sure to UVB radiation can systemically suppress the develop· 
ment of contact hypersensit ivity in mice [21], we have examined 
the effect of prior UVB radiation at a distant site on develop-
ment of PHS. In addition, we have determined UV A radiation 
dose-response curves for both induction and elicitation of PHS 
to TCSA, and we have confirmed that PHS to TCSA can be 
transferred by lymphoid cells. 
MATERIALS AND METHODS 
Experimental Animals 
Pathogen-free female mice of the BALB/ cAnN strain were provided 
by the Animal Production Area of the NCI-Frederick Cancer Research 
Facili ty. Animals va ried in age fro m 8 to 14 weeks; however, within 
each individual experiment, the age of the animals did not vary by 
more than 1 week. 
Radiation Sources 
UVB (280-320 nm) radiation was provided by banks of 3 (ventral 
exposures) or 6 (dorsal exposures) FS40 sunlamps (Westinghouse, 
Bloomfield, New Jersey). These delivered an average cosine-corrected 
flu ence rate of approximate ly 4 W / m2 (ventral) or 5 W / m2 (dorsal) to 
the skin of the animals as measured with an IL-700 research radiometer 
equipped with UVB detecto r No. PT1716, a WB 320 filter, and an A 127 
quartz "wide eye" diffuser (International Light, Inc., Newburyport, 
Massachusetts). The bank of sunlamps also emit UVA (320-400 nm) 
radiation and the ratio of UVB to UV A is approximately 60:40 as 
determined by measurements with an Optronic Model 742 spectralra-
diometer (Optronic Laboratory Inc., Orlando, Florida). 
UV A radiation was provided by a bank of 6 PUV A flu orescent bulbs 
(Sylvania, Danvers, Massachusetts) filte red through 0.5-mm Mylar to 
eliminate wavelengths shor ter than 320 nm. These lamps deliver an 
average cosine-corrected flu ence rate of a pproximately 8 W / m2 to the 
backs of the animals. · 
Sensitization to TCSA 
Animals were given i.p. injections of 150 mg/ kg of CY. T lwee days 
later , the dorsal fur was shaved with elec tric clippers. Then, on. 2 
consecut ive days, 20 ~u of 1% TCSA in acetone:corn oil (4: 1) was applied 
to the shaved area, followed seq uent ia lly in 15-60 min by UVB a nd 
UVA radiation, UVB radiation alone, or UVA radiation a lone. During 
irrad iation the animals were separated from each other by placing a 
plastic divider in the cage, and the ears of the animals were protected 
with zinc oxide oin tment. After irradiation, the zinc oxide oin tment was 
removed with minera l oil. Cont rol anima ls were treated in an identical 
fashion, except that the UV radiation was omitted or was given before 
TCSA administration. 
Elicitation of Sensitivity to TCSA 
Seven days after the sensitization procedure 5 J.Ll of 1% TCSA in 
acetone: corn oil (4:1) was applied to both surfaces of each ear, and 15-
60 min later the mice were exposed to UVB or UV A radiation. Ear 
thickness was measured with an engineer's micrometer (Model 7309, 
Mitutoyo, Japan) before and 24 h after cha llenge. To cont rol for 
ordinary contact hypersensitivity, some a nima ls were challenged with 
TCSA without exposure to UV radiation. 
Effects of E:tposure to UVB Radiation Prior to S ensitizat.ion 
The ventral fur was shaved, and 2.5 X 10·' J / m2 of UVB radiation 
was administered to the animals while they were held in individual 
compartments on top of a very wide mesh screen placed over the UVB 
source. T he ears of the animal were protected by zinc oxide oin tment. 
The animals were given injections of CY 3 days later and sensitized as 
described previously. 
The percentage of suppression induced by UVB rad iation is ex-
pressed by the equation: 
[ 1 - A- B X 100] C- D 
where A is the ear swelling of the group receiving UVB radiation prior 
to sensitization, B is the ear swell ing of the contro l group receiving 
UVB radiation prior to receiving TCSA without subsequent exposure 
to UVA radiation (unsensit ized), C is the ea1· swelling of animals 
sensitized without prior UVB irradiation, and D is the ear swelling of 
contro l animals receiving TCSA without exposure to UV A radiation or 
prior UVB radiation (unsensitized). 
Transfer of Sensitized Cells 
Animals sensitized 2 or 3 weeks previously were sensitized a second 
time with TCSA and UVA radiation (no CY). Lymph nodes draining 
the dorsa l skin were removed from the animals 4 days after the second 
sensitization and passed through a 60-gauge steel screen in RPM! 
medium. This suspension was pipetted vigorously and passed through 
a nylon mesh to yield a s ingle cell suspension, which was then injected 
i.p. into normal mice. These recipients were challenged 48 h later for 
elicitation of PHS with TCSA and exposure to UVA radiation. Some 
recipients were challenged with TCSA without exposure to UV radia-
t ion to contro l for transfer of ordinary contact hype1·sensitivity. 
Statistical Analysis 
The statistical s ignificance of the differences in ear swelling between 
groups was evaluated using Student's t-test. All exper iments were 
performed at least twice. 
RESULTS 
Wavelength Dependence for Induction and Elicitation of 
PHS 
In this experiment, animals were sensitized with TCSA fol-
lowed by exposure to either UVB plus UV A radiation or UV A 
radiation alone. The reaction was elicited on the ears with 
TCSA plus UV A radiation alone. T he resul ts (Table I, Exp. 1) 
demonstrate t hat there was no significant difference in response 
between the group sensitized with TCSA and UVB plus UV A 
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radiation and th e group sensitized with TCSA and UV A radia-
tion alone. Treatment of animals with UV A radiation before 
TCSA administration failed to induce sensit ization (Table I, 
Exp. 2). 
To determine whether radiation from FS40 sunlamps can be 
used to induce or elicit PHS to TCSA, groups of animals were 
sensitized with TCSA followed by either UV A or UVB (sun-
lamp) radiation. Subgroups within each category were chal-
lenged with TCSA and either UV A or UVB radiation. These 
results (Table II) show that FS40 radiation alone in the dose 
employed does not produce statistically significant induction 
(group 2) or elicitation (group 4) of PHS to TCSA. Groups 
treated with TCSA but without UV radiation and challenged 
with either TCSA and UV A radiation (group 3) or TCSA and 
UVB radiation (group 6) demonstrate that UV A radiation is 
necessary for sensitization. Similarly, gro!JpS sensitized with 
TCSA and UV A radiation (group 7) or TCSA and UVB radia-
tion (group 8) but challenged without UV radiation demon-
strate that UV A radiation is required for elicitation as well. 
Effects of Prior UVB Radiation at a Distant Site on Induction 
of PHS to TCSA 
The effect of prior UVB radiation at a site distant from that 
of sensitization or elicitation was examined by irradiating the 
shaved ventral surfaces of a group of animals 6 days prior to 
sensitization (3 days before CY was administered). This pro-
duced a 66.7% suppression in reactivity to TCSA plus UVA 
radiation (Table III) . 
TABLE I. Induction of PHS to' TCSA with UVB plus VVA radiation 
us. VVA alone and effect of administering UVA radiation 
before TCSA 
Trea tment groups" 
Experiment I 
1) T CSA + UVB + UVA 
2) TCSA + UVA 
3) TCSA a lone 
Experiment 2 
1) TCSA fo llowed by UV A 
2) UV A followed by TCSA 
Ear swelling± SEM 
(em X 10-") " 
14.2 ± 1.8 ' 
16.0 ± 2.2' 
1.0 ± 0.2 
20.5 ± 0.9 
1.8 ± 0.3 
" UVB dose= 3 x 10'3 J / m2; UVA dose= 4 :X 10'1 J/m2 . E licita tion in 
all animals was performed with TCSA plus 4 X 104 J / m2 of UVA 
radiation . 
'' E xp. 1: Four an imals in groups 1 and 3; 5 animals in group 2. Exp. 
2: Five animals in each group. 
" No significant difference between groups 1 and 2 (p = 0.57, Student's 
/-test). 
TABLE II. Role of UV radiation in the induction and elicitation of 
PHS to TCSA 
Treatment 
groups 
S ens itization " 
UVB 
(FS40) UVA 
E licita tion " 
UVB 
(FS40) UVA 
Ear swelling± SEM 
(em x 10-") 1' 
l + + 22.3 ± 2:4 
2 + + 5.6 ± 0.8 ' 
3 + 3.8±0.6' 
4 + + 4.5 ± 1.1" 
5 + + 4.8 ± 0.5 
6 + 2.2 ± 0.4 
7 + 2.4 ± 0.4 
8 + 1.6 ± 0.4" 
9 1.5 ± 0.3 
" UVB dose = 3 x lOa J / m2; UV A dose = 4 x 10" J /m2 . All groups 
received TCSA during sensitization and challenge. 
" T hr ee an imals in groups 3, 6, and 9; 4 animals in group 4; 5 animals 
in all other groups. 
,. No significant d ifference between groups 2 and 3 (p = 0.19, Student's 
t-test) . 
"No s ignifican t difference between groups 4 and 7 (p = 0.16, Stu-
dent's t-test) . 
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TABLE III. Effects of prior UVB irradiation at a distant site on. 
induction of PHS to T CSA 
Ventral Dorsal Ea r swelling ± SEM % Groups sensitizatio n UYB" UVA'' (em x 10-") S up press ion 
1 + 11.9 ± 1.0 '" 
2 1.1 ± 0.3 
3 + + 5.3 ± 1.5'" 66.7 
4 + 1.7 ± 0.2 
"UVB dose = 2.5 x 10" J/m2 . 
"UVA dose= 2 x 10·• J / m2 • All groups rece ived TCSA for sens it i-
zation and elicitation. 
,. S ignificant difference between groups 1 and 3 (p = 0.0024, Student's 
!-test). 
Dose-Response Curve for UVA Radiation in the Induction. 
and Elicitation of PHS to TCSA 
To determine a dose-response curve for UV A radiation in the 
induction of PHS, the concentration and volume of T CSA used 
for induction was kept constant while the dose of UV A radiation 
was varied. The conditions for elicitation were kept constant. It 
can be seen in Fig 1 that the reactivity reached a plateau at a 
UVA radiation dose of approximately 1.9 X 10" J/m 01 • Fig 2 
illustrates the results of a similar study in which the conditions 
for sensit ization and the concentration of TCSA used for elici-
tation were kept constant, while the dose of UV A radiation for 
elicitation was varied. Again, the reactivity reached a plateau 
at a dose of approximately 1.9 X 104 J / m2 of UV A. 
Adoptive Transfer of PHS with Lymph Node Cells 
Lymph nodes draining the site of sensitization were obtained 
from animals exhibiting PHS to TCSA and were processed to 
yield a single cell suspension. Cells (2 X 107) were then injected 
i.p. into each of 8 untreated mice (Table IV) . Forty-eight how·s 
later, 4 of these mice were challenged with TCSA and UV A 
(group 1) and 4 with TCSA alone (group 2). The animals 
responded to challenge with TCSA plus UV A radiation but not 
to T CSA alone. These results indicate that PHS had been 
transferred with the immune lymph node cells. In addition, the 
absence of a reaction was observed upon challenge with TCSA 
alone, demonstrating that PHS, and not ordinary contact hy-
persensitivity to TCSA, was the reaction transferred. 
DISCUSSION 
The murine model for PHS has several advantages over the 
guinea pig models described previously [14,17,18). Because of 
the lower cost of the animals and the small amounts of reagents 
required, the murine mod~! is less expensive. Second , the use of 
ear swelling as an indication of reactivity allows a quantitative 
measurement of the response. Third, because inbred strains of 
relatively inexpensive animals can be used, detailed immuno-
logic studies of the phenomena may be performed. 
One major difference between the mouse and guinea pig 
models is the requirement for CY or some other immunopoten-
tiator for the induction of PHS in the mouse [19]. CY has been 
used widely to enhance contact and delayed-type hypersensi-
tivity reactions [22,23], and there is evidence that this effect is 
caused by a reduction of suppressor cell activity [24- 26). Pre-
sumably, CY acts in a similar manner in potentiating PHS in 
the mouse, although there is no experimental evidence to 
support this assumption . Another major difference between the 
mouse and guinea pig models is that in the guinea pig, a local 
alteration of the skin by UVB radiation or some other irritant 
appears to be required for the induction of PHS. From the 
experiments reported here, it is clear that UVB radiation is not 
necessary for the induction of PHS to TCSA in the mouse. 
Furthermore, no increase in reactivity results from the addition 
of UVB radiation in the dose employed to the UV A radiation. 
Irradiation of TCSA-treated mice with FS40 bulbs fails to 
produce statistically significant sensitization at this dosage, 
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FIG 1. Dose-response curve for UVA radiation in the induction of 
PHS to 1% TCSA. 
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FIG 2. Dose-response curve for UV A radiation in the elicitation of 
PHS to 1% TCSA. 
which is just below that necessary to produce gross morphologic 
changes in BALB/c mouse skin. 
These requirements for CY in the mouse and a skin irritant 
in the guinea pig for induction of PHS may be related to the 
findings of Macher and Chase in their classical studies of 
contact hypersensitivity in guinea pigs [27). They found that 
sensitivity resulted from antigen that formed a depot in the 
skin and that immunologic tolerance resulted from antigen that 
escaped rapidly from the site of sensitization into the circula-
tion. The resulting reaction thus represented the composite of 
these two opposing actions: specific tolerance and active im-
munity . Characteristics of the skin of mice and guinea pigs, 
such as thickness and architecture, might provide a balance 
between these actions which necessitates the use of an immu-
nopotentiator or irritant to achieve substantial sensitization. 
TABLE IV. Transfer of PHS to TSCA with lymph node cells from 
sensitized animals 
Group . LNC" Challenge" transferred 
l in1rnune TCSA + UVA 
2 immune TCSA alone 
"2 X 107 cells transferred per mouse. 
'' UVA dose= 2 X 10' J /m~ . 
Ear swelling ± SEM 
(em X JO- ·' ) 
5.0 ± 1.4 ,. 
0.8 ± 0.3 ' 
,. Sign ificant difference between groups 1 and 2 ( p = 0.048, Student's 
/- test). 
The results of the studies reported here demonstrate une-
quivocally that the reaction observed in mice treated with 
TCSA and UV A radiation represents true photoallergy a nd not 
contact hypersensitivity. This is because UV A is required for 
both the induction and the elicitation of the reaction. Fmther-
more, reversing the order of the TCSA and UV A treatments 
did not induce sensitization, indicating that an interaction be-
tween TCSA and UV A radiation is required for successful 
sensitization. Passive transfer of sensitivity could be achieved 
with lymph node cells from sensitive mice, demonstrating the 
immunologic nature of the reaction. This confirms the reports 
by Maguire and Kaidbey [19] and Takigawa and Miyachi 
[28). Elicitation of this r esponse occurs only with TCSA plus 
UV A radiation and not wi th TCSA alone, clearly indicating 
that this response is not caused by the transfer of ordinary 
contact hypersensitivity. 
Exposure of mice to UVB radiation has profound systemic 
effects on the immune system. These include an alteration in 
antigen presentation (29,30), a reduction of contact hypersen-
sitivity after exposure of a distant site to UV radiation [21], and 
an inability of mice exposed to UV radiat ion to reject UV 
radiation-induced skin cancers [31], all of which ar e associated 
with the formation of antigen-specific suppressor T cells (re-
viewed in (31]) . These experiments show that prior exposure of 
a distant site to UVB radiation also reduces the development 
of PHS to TCSA. Whether this phenomenon also is associated 
with the production of antigen-specific suppressor cells is pres-
ently unknown; however, it is likely that the mechanisms re-
sponsible for this effect are similar to those involved in the 
suppression of ordinary contact hypersensit ivity by prior ex-
posure to UVB radiation. UVB radiation also has been shown 
to alter the morphology and r educe the number of epidermal 
Langerhans cells and, concomitantly, to interfere with the in-
duction of contact hypersensitivi ty [32] and PHS [20] through 
skin exposed to UV radiation in certa in stra ins of mice. These 
immunologic consequences of exposure to UVB radiation com-
plicate the interpretation of experiments in which UVB radia-
tion is used along with UV A in the induction of PHS. Elimi-
nat ion of the UVB component in this model for PHS simplifies 
it and alleviates these problems in interpretation. Thus, t he 
murine model for PHS should be useful for elucidation of the 
immunologic and photochemical bases of photoallergic reac-
tions to TCSA, and possibly also to other various substances. 
We thank Randy Fischer and Tammy Hoover for technical assist-
ance, Janet Jenkins for secretarial services, and Charles Riggs for 
statistical assistance. 
REFERENCES 
1. Harber LC, Targovnik SE, Baer RL: Contact photosensitivity 
patterns to halogenated salicylanilides. Arch Dermatol 96:646-
656, 1967 
2. Epstein JH, Wuepper KD, Maibach HI: Photocontact dermatitis 
to halogenated salicylanilides and related compounds. Arch Der-
matol 97:236-244 , 1968 
3. Jung EG, Schwarz K: Photoallergy to "Jadit" with photo cross-
reactions to derivatives of sulfanilamide. Int Arch Allergy 27:313-
317, 1965 
4. Burry JN, Hunter GA: Photocontact dermatitis from Jadit. Br J 
Dermatol 82:224-229, 1970 
5. Harber LC, Targovnik SE, Baer RL: Studies on contact photosen-
sitivity to hexachlorophene and trichlorocarbanilide in guinea 
162 KALISH AND BRODY 
pigs and man. J Invest Dermatol 51:373-377, 1968 
6. O'Quinn SE, Kennedy CB, Isbell KH: Contact photodermatitis due 
to bithionol and related compounds. J AMA 199:125-128, 1967 
7. Jillson OF, Barghman RD: Contact photodermatitis from bithionol. 
Arch Dermatol 88:409-418, 1963 
8. Maurer T, Weirich G, Hess R: Evaluation of the photocontact 
a llergenic potential of 6-methylcoumarin in the guinea pig. Con-
tact Dermatitis 6:275-278, 1980 
9. Ravgi CJ , Storrs FJ: Photosensitivi ty from men's cologne. Arch 
Dermatol 115:106, 1979 
10. Larsen WG: P hotoallergy to musk ambrette found in an afte rshave 
lotion. Presented at the International Contact Dermatitis Meet-
ing, Mexico City, October 1977 
11. Willis I, Kligman AM: The mechanism of photoallergic contact 
dermatitis. J Invest Dermatol 51:378-384, 1968 
12. Willis I, Kligman AM: Diagnosis of photosensit ization reactions by 
the Scotch tape provocative patch test. J Invest Dermatol51: 11 6-
119, 1968 
1::!. Vinson LJ, Borselli VF: A guinea pig assay of the photosensitizing 
potential of top ical germicides. J Soc Cosmet Chemists 17:123-
130, 1966 
14 . Cripps DJ , Enta T : Absorp tion and action spectra studies on 
bithionol and halogenated sa licylan ilide photosensitivity. Br J 
Dermatol 82:230-242, 1970 
15. Harber LC: Current status of mamma lian and human models for 
predicting drug photosensitivity. J Invest Dermatol 77:65-70, 
1981 
16. Herman PS, Sams WM: Soap photodermatitis; photosensitivi ty to 
halogenated salicylanilides. Springfield, Ill, Charles C Thomas, 
1972, pp 44-4 7 
17. Horio T: T he induction of photocontacL sensitivi ty in guinea pigs 
without UVB radiation. J Invest Dermatol 67:591-593, 1976 
18. Ichikawa H, Armstrong RB, Harber LC: Photoallergic contact 
dermatitis using Freund's complete adj uvant. J Invest Dermatol 
76:498-501, 1981 
19. Maguire HC, Kaidbey KH: Photo-allergic contact dermatitis in 
mice: a new experimental model. Presented at Eastern Regional 
Meeting, Society for Investigative Dermatology, Baltimore, Oc-
tober, 1981 ' 
20. Miyachi Y, Takigawa M: Mechanisms of contact photosensitivity 
in mice: II . Langerhans ce lls are required for successful induction 
of contact photosensitivity to TCSA. J Invest Dermatol 78:363-
0022-202X/83/8003-0 162$02.00/0 
THE JOURNAL Of' I NVESTIGATIV E DERMATOLOGY, 80: 162- l(i7, 1983 
Copyright © 1983 by The Williams & Wilkins Co. 
Vol. 80, No. 3 
365, 1982 
21. Noonan FP, De Fabo EC, Kripke ML: Suppression of contact 
hypersensitivity by UV irradiation a nd its relationship to UV-
induced suppression of tumor immunity. Photochem Photobiol 
34:683-689, 1981 
22. Maguire HC, Ettore VL: Enhancement of dinitrochlorobenzene 
(DNCB) contact sensit ization by cyclophosphamide in guinea 
pigs. J Invest Dermatol 48:39-43, 1967 
23. Turk JL, Porker D, Poulter LW: Functional aspects of the depletion 
of lymphoid tissue by cyclophosphamide. Immunology 23:493-
502, 1972 
24. Mitsuoka A, Mi tsuo B, Morikawa S: Enhancement of delayed 
hypersensitivity by depletion of suppressor T cells with cyclo-
phosphamide in mice. Nature 262:77-78, 1976 
25. Sy MS, Miller S D, Claman HN: Immune suppression with supraop-
t imal doses of antigen in contact sensit ivity. I. Demonstration of 
suppressor cells and theiT sensitivity to cyclophosphamide. J 
Immunol 119:240-244, 1977 
26. SchwaTtz A, Askenase PW, Gershon RK: Regulation of delayed-
type hypersensit ivity reactions by cyclophosphamide-sensitive T 
cells. J Immunol 121:1573-1577, 1978 
27. Macher E, Chase MW: Studies on the sensitization of animals wi th 
simple chemical compounds. XII. The influence of excision of 
a llergenic depots in onset of delayed hypersensitivity and to ler-
ance. J Exp Med 129:103-121, 1969 
28. T akigawa M, Miyachi Y: Mechanisms of contact photosensitivity 
to tetrachlorosalicylanilide in mice (abstr) . J Invest Dermatol 
78:343, 1982 
29. Letvin NL, Greene MI, Benacerraf B, Germain RN: Immunologic 
effects of whole-body ultraviolet irrad iation: selec tive defect in 
splenic adherent cell fun ction in vitro. Proc Nat! Acad Sci USA 
77:2881-2885, 1980 
30. Letvin NL, Fox IJ, Greene MI, Benacerraf B, Germain RN: Im-
munologic effects of whole body ultrav iolet (UV) irradiation. II . 
Defect in splenic adherent ce ll antigen presentation for stimula-
tion of T cell prolifera tion. J Immunol 125:1402-1404 , 1980 
31. Kripke, ML: Immunologic mechanisms in UV radiation carcinogen-
esis. Adv Cancer Res 34, 69-106, 1981 
32. Toews GB, Bergstresser PR, Streilein JW: Epidermal Langerhans 
cell density determines whether con tact hypersensitivity or un-
responsiveness follows skin paint ing with DNFB. J Immunol 
124:445-453, 1980 
Vol. 80, No. 3 
Printed in U.S.A. 
The Effects of Tumor Facilitating Factor of B16 Melanoma on the 
Macrophage 
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· B16 cells produce a tumor facilitating factor (TFF) that 
increases Bl6 tumor incidence in mice injected With a 
small number of Bl6 cells. TFF was derived from serum-
free culture supernatant concentrated on an Amicon 
PMlO membrane. One milliliter of concentrated material 
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